
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



359 

The hawk at otice starts in pursuit, flying at the rate of m=5 feet per second and 
keeping always in a straight line with the starting point and the hen. 

Determine the path followed and the distance the hawk will fly before catching 
the hen. J 



MECHANICS. 



Conducted by B- F. FINKEL, Kidder, Ho. All contributions to this department should be sent to him. 



SOLUTIONS TO PROBLEMS. 



11. Proposed by CHARLES E. MYERS, Canton, Ohio. 

"A homogeneous sphere moves down a rough inclined plane, who^e angle of in- 
clination. 6 to the horizon is greater than that of the angle of friction; if the coeffi- 
cient of friction is leoi than f tang, ft show that the sphere will roll and slide down 
the inclined plane." 

Solution by 0. B. H. ZERR, A. M., Principal of High Sohool, Staunton, Virginia. 

Let a=the radius of the sphere, ^ the angle turned through by the 
sphere. 

Resolving along the perpendicular to the inclined plane we have, ff 

mk s be the moment of inertia of the sphere about a horizontal diameter, 

d"x 
m ~jfi~ ~ m ff sm Q—F- • • • (1), where i^is friction acting along the plane at the 

point of contact of the sphere and mg acting vertically at the centre. 

dty 
Also m -jfr~~ m 9 cos ^+-# ■ • • -(2), where R is the reaction perpendicular 

to the plane. In order to avoid reactions let us take moments about the point 

of contact, and we get ma t- s — + ink* -rr^- —mga sin ft . ■ , (3). 

Since there is no jump, y=a-. . . (4). 

From (1) F=*§ mg sin (5), from (2) and (4) R=mg cos# (6). 

.•. from (5) and (6) F—^ R tan 6 but since ju= coefficient of friction 

7a 

<| tan ft F=pR and the equations of motion become m, -jjj- =mg sin 

(tit 

-MB....(7), 0= -mg. cob 0+R.... (8). ma ~+mk*^-=mga sin ft... (9). 

From (8) R=mg cos ft this in (7) gives ~ =g(sia &—/* cos0), 

.-. x=i gt* (sin 0— n cos^ since the sphere starts from rest. Also k* = la*. 
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.*. (9) becomes ^~+i a ^*i~—ff 3 * n °- Substituting -~ we get 
g sin 9—gfi cos 9+$a jtj- =g sin 9. 

. '. a -jr s -*=tt*g cos 9. . •. (j>=\n 9- 1* cos 9. Also ^r- 

=^(sin 9— ft cos 9), a -j-=s%/jgt cos 9. 

. •. ~ — a -Tr=fft(sia 9— I fx co&O) is the velocity of the point of the 

sphere in contact with the plane. Since A<<f tan 9, this velocity can never 
vanish. . \ the friction will never change to rolling friction. This completely 
determines the motion. 

n. Solution by WILLIAM HOOVER, A. M-, Ph. D., Athens, Ohio. 

Let a=the radius of the sphere, P=fa*=the square of the radius of 
gyration about its center, yu=the coefficient of friction, «=the distance passed 
over by the center in the time£ from the beginning of motion, perfect rolling 
being assumed, i?=the normal reaction of the plane, jF=the friction, $=the 
angular rotation of the sphere, ^=the acceleration of gravity, and m=the mass 
of the sphere. 

Resolving parallel and perpendicular to the plane, and taking mo- 

merits about the center of the sphere, m-=~-=-mg sin 9— F- ■ ■ ■ (1), 

R =mg cos 9 ... . (2) and mk* ~- = Fa . . . . (3). 
We have, also, s=a<f> .... (4), and then -ji— a -ff (5), 

dtr =a aW-- {6) - 

Eliminating F from (1) and (3) by aid of (6) we find 

d*» a* q sin 6 .„ ... d*<l> again 9 

TDOrC^ Sill ft 

Substituting in (3) we have ^=— rrrr" i 9 )- Tften J" = Tjf 

Substituting /iJ!= : /i'mg cos9 (11) f or F in (1) and (2), and inte- 
grating once, -^-=^(sin 9— fi cos 9) +<? (12). -^~ = -|f cos 9+ $ , , . . (13) 

#' being the initial angular velocity. 

From (12) and (13) we have 
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da dt . ,a s +P / k* . . \ 

di~ a — t -* cos e -TT- b+F ten M • • • • < 14 >- • 

By hypothesis, /*<nrriT tan e or <? tan ft and therefore ^- -a ^ is 

tt +K at at 

positive, showing that all the motion is not rolling. 

III. Solution by Professor P. H. PHTLBRIOK, M S.. C. E., Lake Charles, Louisiana. 

Let «=the radius of the sphere, O the origin, A the point of the 
sphere in contact with the plane at O at starting and P the point in contact at 
the end of the time t. OP=x. 

Let AtP=-</>, i?=pressure on the plane, F= the sliding friction, and 

/<=coefficient of sliding friction= jj-. 

Suppose the plane just rough enough to prevent sliding. 
Then the equation for translation is »»-jtj- =mg sin ti—F- ■ . .(1), 

■jo 1 

and for rotation mk* -j f7 =aF--...(2), in which /1-,-the radius of gyration 

and.-. k*==$a*. 

Also x= OP=arc AP=a<}>; and differentiating twice gives, '~^-=a — - ....(3). 



d*.r d 2 <l> 
(. 
d i x . ,d s (f> 



Multiply (1) by a and add to (2) and get, ma -JL + mkilL* = mg sin Bm . _ _ (4) 

Substituting from (3) we get, ~- =-JL. f - g s \ n e. 
Ita. » and ,5), F-^l. **,^i. li_ , , n „,-,;. f _, , 

Also R=mg cos ft . •. /<= ^- =_!._ ta U 6'=?- ( itn ft 

Hence if /i is less than f tan ft' it will all bo utilized in causin* 
rolling but it is insufficient to prevent some sliding * 



DIOPHANTINE ANALYSIS. 



Conducted by J. M. OOLAW, Monterey, Va. All contributions to this department should be sent to him. 



SOLUTIONS TO PROBLEMS 



11. Proposed by ARTEMAS MARTIN, LL. D., U- S. Coast and Geodetic Sumy Office, Wash- 
ington, D- C- 

♦ hom hi^'IWk ^° le numbe , rs « uch fchat « le square of the sum of anv two of 
them diminished by the square of the other number shall be a square. 



